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GOAL 

 
Create a GIS-based Project Evaluation System for a local 

land trust that addresses the need for flexibility in 

identifying potential conservation values of projects that 

meet the diverse priorities of funding opportunities for 

conservation in SE Arizona 

 

 

  
 

Ranch in Ironwood Forest National Monument (Pima County) 



 

 

 

 

1. Study Area 

2. Problems 

3. Solution 

4. Conclusion 

5. Review 

6. Questions 

AGENDA 

 

Putnam Spring, Triangle Bar Ranch (Pinal County) 





PROBLEM:  

The need for 

land and water 

conservation 

dollars 

outweighs 

available funds 

 

TYPICAL 

SOLUTION: 

Narrow your 

larger focus 

area down to 

high priority 

areas 

 
 



NEW 

PROBLEM: 

Limited 

information to 

assist with 

project 

implementation 
 

• What if a project does 

not fall within these 

high priority areas? 

 

• What if it does? 

 

• Other important areas? 

 

 

Arizona Game and Fish Department 
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Photo by Alex Hibson 
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San Rafael Valley (Santa Cruz County) 
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Riparian Areas, 

Watchable Wildlife, 

Habitat 

Fragmentation. 

Wildlife Linkages, 

Biodiversity… 

$$$ 

 

 

Wells, 

Water Rights, 

Well Use Impact 

Assessments, 

Adjudication… 

Verde and  

San Pedro River 

Watershed  

geological  

Surveys… 

Military  

Installations, 

Special Use  

Airspaces, 

Training  

Routes… 

 $$$ 

 

Focus Areas for  

DOD- relevant 

Conservation Easements  

… Key Supporter for $$$ 

Wildlife Corridors, 

High Biological Areas 

Springs Assessments,  

Targets for 

Restoration… 

 

EnviroAtlas - 

Ecosystem  

Services = biological 

functions with 

economic value - 

Landcover Diversity, 

Natural Hazard 

Mitigation…. 

Funder of applied 

science projects, 

Arizona streams 

(finally an AZ NHD 

data steward?) 

Ecoregional Biodiversity 

Assessments, Freshwater 

Assessment, Grassland 

Assessment… 

Designated and 

Proposed  

Critical Habitats  

of T&E Species, 

Species Recovery 

Areas… 

Rapid Ecoregional 

Assessments = a ton of 

data – Terrestrial 

Intactness, Climate 

Change Adaptation, 

Species 

distributions… 

$$$ 

 

Conservation Lands 

System –  

Biocore, Important 

Riparian Areas 

$$$ 

State & Intl 

Important Bird Areas 

Important 

archaeological and 

historical sites 

Crucial  

Habitat  

Assessment  

Tool,  

Important, 

Connectivity  

Zones… 

Watersheds  

with viable  

or restorable  

Apache and Gila 

Trout habitat 

 $$$ 

 

Distributions of and 

Threats to Grassland, 

Riparian, Desert, etc 

Bird Communities … 



NEW 

PROBLEM: 

Limited 

information to 

assist with 

project 

implementation 
 

• What if a project does 

not fall within these 

high priority areas? 

 

• What if it does? 

 

• Other important areas? 

 

 

 

 

 



NEW SOLUTION: Use an updatable suite of GIS data and 

technologies to help identify conservation value and 

funding opportunity attributes of projects 

 
PROJECT EVALUATION SYSTEM 

 
 

 

Photo taken by R. Dawson 

Ranch along Sonoita Creek (Santa Cruz County) 

Data             Python Script (Arcpy)             ArcGIS Online  

Sands Ranch (Pima County) 



NEW SOLUTION: The Project Evaluation System 
 
ArcGIS Online 
 

• More information in an interactive mapping environment 

 

• Learn about data, the existing/potential partners that created the data 

and possible funding opportunities – DOD example 

 

 



NEW SOLUTION: The Project Evaluation System 
 
ArcGIS Online 
 

• Now in 3D! 

 

 



DATA 

Project  

Parcels 
• 1 Feature Class 

• All Parcels of All 

Projects 

Contextual  

Information 
• 1 Excel File  

• Updated weekly by all 

staff 

• 15 attributes 

• Landowner 

correspondence 

• Staff, partner and 

Board meeting 

outcomes 

• Project category, type 

priority, source 

information 

• Completed Due 

diligence, next steps, 

etc. 

Conservation  

Values (CV) 

Variables 
• 1 dataset with 48 

feature classes 

• Represent 50 

conservation values 

and funding 

opportunities 

CV Variables 

Look-Up Table 
• 1 Table 

• 50 rows describing 

each CV Variable 

• 7 Python script-

relevant fields 

Four updatable 

inputs to the PES 

PROJECT EVALUATION SYSTEM (PES)  



Python Script 

Project Parcels 
• 1 Feature Class  

    (N = 890) 

Contextual  

Information 
• 1 Excel File  

   (2 tables of interest) 

Conservation  

Values (CV) 

Variables 
• 1 dataset with 48 fcs 

CV Variables LUT 
• 1 Table 

   (7 Python script- 

    relevant fields) 

Projects Data Layer 
• 1 Feature Class  

• N = 105 

• 6 to >15,000 acres 

• 1 to 176 parcels 

• 15 Contextual Info Attributes 

• 50 CV Variable Attributes*   

• 1 Overall CV Score* 

• 1 Overall FO Score* 
    *Natural Breaks reclassification of final    

      results (1= low, 2 = mod 3 = high) 

Dissolve 

Join 

Overlay  

Analyses 

Search 

Cursor 

PROJECT EVALUATION SYSTEM (PES)  



CV Variables 
General Conservation Values (CV) 

1. Connectivity (6) 
• Wildlife linkages (modeled & stakeholder) 

• Landscape fragmentation 

• Adjacent to existing protected lands 

2.  Climate Change - Ecosystem Services (4) 
• Topographic features (e.g., roughness, 

landscape diversity) 

• Long-term climate change potential 

• Flood hazard areas 

3.  Cultural & Public Value (4) 
• High priority archaeological sites 

• Arizona Trail or designated scenic highway 

4.  Partner Priorities (7) 
• Other high priority areas, habitats, etc. 

designated by partner organizations and 

agencies (e.g., Audubon Important Bird Areas, Pima County 

Conservation Lands System) 

5.  Species (7) 
• Specific species of concern 

6. Water  (10) 
• Stream flow and riparian habitat 

• Wells and water rights 

 

 

    

Funding Opportunities (FO) 
1.  Land (10) 

• Priority military 

• Priority BLM 

• % Forest Cover (USFS) 

• Specific acquisition priorities for 

conservation (e.g., Pima County 

Open Space, AGFD) 

2.  Water (2) 
• Streams with native fish 

   

50 CV Variables 
• Created from 48 feature classes 

• Organized into 6 General CV and 2 

FO categories 

• CV Variables and Categories are 

easily removed and added 

• CV Variables can move between 

categories 

• All variables and categories are 

queryable based on the output 

attribute/field name 

PROJECT EVALUATION SYSTEM (PES)  



CV

_ 

ID 

CV 

Category 

Code 

CV Variable 

Name 
Variable Description CV Data Layer Name 

Input_ 

Field 

Output_ 

Field 

Incl_in_

Overlay 

Model 

Type 

Incl_in_ 

CV _Total 

Incl_in_

F_Total 

1 C 

Modeled Linkage 

Corridors - 

NAU/AGFD 

Compiled Northern Arizona 

University & AGFD Missing 

Linkages Corridor Designs for AZ  C_AGFD_NAU_ModeledLinkages MODEL C_MODEL 

Yes Area No No 

2 C 

Within/Adjacent 

to Existing 

Protected Lands 

Compilation of all federal, state, 

local and other protected lands 

from nine datasets   - 0.5 mi buffer C_ALWT_ProtectedLandsALL_2014 PL C_PL 

Yes Area Yes No 

3 F 

Near ALWT 

Conservation 

Easements 

5 mile buffer around all existing 

ALWT conservation easements - 

reduces monitoring costs FL_ALWT_CEs_5miBuff ALWT FL_ALWT 

Yes Area No Yes 

4 F 

BLM Priority 

Areas 

Compiled protected and special 

management areas of the BLM 

with 30m buffer  FL_BLM_AllProtected BLM FL_BLM 

Yes Area No Yes 

5 F 

High Forest 

Cover 

2006 NLCD product - % cover of all 

forest classes combined - selected 

cells with values >= 50  FL_ForestCover FOREST FL_FOREST 

Yes Area No Yes 

6 F 

Perennial Flow 

Streams with 

native fish 

The Nature Conservancy's AZ 

Freshwater Assessment - Native 

Fish Species Richness > 0 FW_TNC_NativeFish TNC_Nfish FW_TNC_Nfish 

Yes Line No Yes 

7 SP 

Jaguar Critical 

Habitat 

Designated Critical Habitat for 

Panthera onca SP_Jaguar_CH JAG SP_JAG 
Yes Area Yes No 

8 SP 

Desert Tortoise - 

BLM 

BLM categorized tortoise habitat 

(1-3); 1 = essential habitat, 2 = 

may be essential to viable pop, 3 = 

not essential (Switch Values, 1=3, 

2=3, 3 = 1) SP_SDTortoise_BLM TORT SP_TORT 

Yes Area Yes No 

9 W 

Non-Exempt 

Wells in flood 

zones 

All non-exempt Registry 55 wells 

(buffered 1/4 mi based on QQ 

PLSS reporting of location) that 

intersect with FEMA-Subflow 

zones W_ADWR_NEWells_FEMASubflow WELLS W_WELLS 

Yes Count Yes No 

10 W 

Formerly 

Perennial 

Streams - TNC 

The Nature Conservancy's AZ 

Freshwater Assessment - updated 

flow status = Formerly Perennial  W_TNC_Flow TNC_F_PER W_TNC_F_PER 

Yes Line Yes No 

11 W 

Perennial 

Streams - TNC 

The Nature Conservancy's AZ 

Freshwater Assessment - updated 

flow status = Perennial  W_TNC_Flow TNC_PER W_TNC_PER 

Yes Line Yes No 

CV Variables Look-Up Table (LUT) 

PROJECT EVALUATION SYSTEM (PES)  



1. Include in Overlay?                           YES                NO 

 

2. What type of Overlay? 

    
 

 

 

 

3. Include in Overall CV Score?            YES               NO 

 

 

4. Include in Overall FO Score?           YES                NO 

 

 
 

 

 

LUT in PYTHON 

3 Models                    Count      Area     Line 

    

Conservation 

Value (CV) 

Variable 

Project 

Add Field Name to a List of Field Names with values that will be summed to 

calculate an Overall  Funding Opportunity Score (Low = 1, Mod = 2, High = 3) 

 

Add Field Name to a List of Field Names with values that will be summed to 

calculate an Overall Conservation Value Score (Low = 1, Mod = 2, High = 3) 

PROJECT EVALUATION SYSTEM (PES)  



1. Include in Overlay?                           YES                NO 

 

2. What type of Overlay? 

    
 

 

 

 

3. Include in Overall CV Score             YES                NO 

 

 

4. Include in Overall FO Score             YES                NO 

 

 
 

 

 

3 Models                    Count      Area     Line 

    

Conservation 

Value (CV) 

Variable 

Project 

# of CV Variable 

features that intersect 

with the Project 
2 

Non-

exempt   

wells in 

flood zone 

Overlay Models 

PROJECT EVALUATION SYSTEM (PES)  



1. Include in Overlay?                           YES                NO 

 

2. What type of Overlay? 

    
 

 

 

 

3. Include in Overall CV Score             YES                NO 

 

 

4. Include in Overall FO Score             YES                NO 

 

 
 

 

 

3 Models                    Count      Area     Line 

    

Conservation 

Value (CV) 

Variable 

Project 

Proportion of total  

project acres that overlaps 

with the CV variable  

* CV feature value 

1 

3 

Desert  

Tortoise  

Habitat  

(BLM) 

1 * 60% =   .60 

3 * 15% =   .45 

1.05 

Overlay Models 

PROJECT EVALUATION SYSTEM (PES)  



1. Include in Overlay?                           YES                NO 

 

2. What type of Overlay? 

   
 

 

 

 

3. Include in Overall CV Score             YES                NO 

 

 

4. Include in Overall FO Score             YES                NO 

 

 
 

 

 

3 Models                    Count      Area     Line 

    

Conservation 

Value (CV) 

Variable 

Project 

Length (miles) of CV 

Variable that Overlaps 

with the Project 

* CV feature value 

1 

0 

Native  

Fish 

Streams 

(TNC) 

1 * .25 mi = 0.25 

0 * 1.0 mi = 0.00 

 0.25 

Overlay Models 

PROJECT EVALUATION SYSTEM (PES)  



PROJECT EVALUATION SYSTEM (PES)  

Python Script 

Project Parcels 
• 1 Feature Class  

    (N = 890) 

Contextual  

Information 
• 1 Excel File  

   (2 tables of interest) 

Conservation  

Values (CV) 

Variables 
• 1 dataset with 48 fcs 

CV Variables LUT 
• 1 Table 

   (7 Python script- 

    relevant fields) 

Projects Data Layer 
• 1 Feature Class  

• N = 105 

• 6 to >15,000 acres 

• 1 to 176 parcels 

• 15 Contextual Info Attributes 

• 50 CV Variable Attributes   

• 1 Overall CV Score 

• 1 Overall FO Score 

Dissolve 

Join 

Overlay  

Analyses 

Search 

Cursor 

ArcGIS Online  

Feature Services 



ArcGIS Online 
• ArcGIS Online safely exposes the Trust to wide variety of 

project sharing options 

PROJECT EVALUATION SYSTEM (PES)  



ArcGIS Online 
• ArcGIS Online safely exposes the Trust to wide variety of 

project sharing options 

PROJECT EVALUATION SYSTEM (PES)  



ArcGIS Online 
• ArcGIS Online safely exposes the Trust to wide variety of 

project sharing options 

PROJECT EVALUATION SYSTEM (PES)  



DATA 

Project  

Parcels 
• 1 Feature Class 

• All Parcels of All 

Projects (N = 890) 

Contextual  

Information 
• 1 Excel File  

Conservation  

Values (CV) 

Variables 
• 1 dataset with 48 

feature classes 

CV Variables 

Look-Up Table 
• 1 Table 

• 50 rows describing 

each CV Variable 

Four updatable 

inputs to the PES 

The Project Evaluation System provides Trust staff with: 

• An easily updatable framework for incorporating new data 

into project evaluation 
 

IN CONCLUSION 



The Project Evaluation System provides Trust staff with: 

• More preliminary project evaluation information to initiate 

more meetings and ultimately implement more projects  

 

• Better tools to engage the Board, partners and other 

supporters  

 

• The ability to take advantage of developing web mapping 

technologies and available online data 

 
 

IN CONCLUSION 



• Further implementation of the Project Evaluation System  to explore more 

of its advantages and limitations  

 

• Add report generation to the script for individual, selected and all projects 

 

• Add the ability to create a new overlay output of selected CV Variables 

 

• Explore other online app options for interactive display 

 

• Survey land trust GIS use and explore interest from others in this type of 

system  
 

 

FUTURE DIRECTIONS 

M Diamond Ranch (Pima County) Ranch near Canelo Hills (Santa Cruz County) 



 

 

 

 

1.Not enough funding to  

   meet conservation demand  
 

2. Typical solution is limiting 
 

3. New Solution: 

   Project Evaluation System  

                          Data   

  

             Python Script (Arcpy) 

 

                  ArcGIS Online   

REVIEW 

 

Project near Oracle State Park (Pinal County) 
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QUESTIONS? 

THANK YOU 

Contact Information: 

Jessica Fraver  

jfraver@alwt.org or fraverj@gmail.com  

For more information about ALWT visit www.alwt.org 

 

 
 

Diamond C Ranch (Santa Cruz and Cochise Counties) 

mailto:jfraver@alwt.org
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http://www.alwt.org/

